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211 known problems associated with system concept and physical

interration have been resolved, These included the following decisions:

-

o

2a

The antenna integral radome has been replaced

with a separate more conventional radome. Hinor
physical modifications are reqguired and installae

4ion procedures resolved, A sample of the radome
asbestos honeycomb material has usen received for
slectrical test. The initi.l tests of the anlenna
array diselosed a vertical lobe which was only 10 db
down. 1t was established ithat due to the focusing
action of the display, a 15 db imare would be tolerable.
Computer runs have establiched izt this reduction can
be accomplished by adding two slois.

Desipn requirements {or the accelsrometer ¢ ircuits %o
determine compensating sipnals for effects of platform
ingtability have been corpleted and circuits designed,
Inforration obtained from the April meetiny of the
High Resolution ladar Committee meciing held at

flughes Alreraft indicated the miversity of Itiechigan
experience has led them to condlude that platform
notion compensation should be done in the manner in

which we planned.
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the reguiresents for the derree of componsation likew
wise apreared to agrec with our estimates,

3, “mitable space requirements for all major components

has been established, This resulted in some modificae
tion of the layouts for two major components, The
layout of the frame Lo accommodate all major assemolies
{except the antenna) into one system assombly which can
then be handled as a unit is well under way and an
engineevins mark up of this arranrement is to vegin next
weeke

There is still a need to resnlve the contractual procedures for
integrating into the system the decision to provide certain auxiliary {light
data by means of a separate synchronized camera. 4t is anticipated this will
be resolved within the next reportins period,

I% has ecome evident that the «ga'n of the ring duplexer which was
gpecified in the design specification cannot be met in the time schedule
required, if at all., Somewhat lesser pain can be cbiained however and the
008t expeditious manner to proceed is being determined, This is explained
in more deotail later in the report, The switches required are somewhatb
behind schedule and dependent upon any decisions resulting from the ring
duplexer problems. A4s a result the design for the swilteh drivers ave held
vp pending resolution of the switch drive requirement. It may be necessary

to proceed with the driver design on the pasis of a calculated visk,

, SECRET._
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secause of internal manpower problems it has not been possible %o
attack the problem of laboratory evaluation and a flight test program with
tho aggressiveness desired. Some incidental work has been dane in certain
areas, including a study of the physical problems associated with the "raile
roadt, At this time its capabilities do not appear to warrant its comploxity
and expense, The manpower problen is expected to be resolved within a waek,

% wooden mockeup of the antenna is essentially campletg?is the modie
lation EPA,

SYCHEONIZER

Frequency - Gonerator

The variableefrequency oseillator section has Leen bulld, tested
and the desired output has been obitalned, Drafting is now converting the
breadbeard desien to production drawings,

The Pixed=frec-ency oseillator section is anoroximately 90% built
and testing will begin the week of 4/17,

Work has begun on the IV section. Some oscillation difficulties
have impeded proeress here but should be cleared up within a week,

After lengthy nepotiation with bulova, the oscillatorwdiseriminator
package height was chanred so that the packare could be made a nart of the
frequency-generator chassis instead of beins locabed in another area and
interconnected by lons drive leads. Nelivery dates of 5/1/6) for the broade
ooard and 5/8/61 for prototypes are still promised.

The D= amplifier is now bein;: ureadboarded in its Cinal fort.
Difficulties associated with supply voltare variations, types of feedback,
and injection points for Lhe navigation tieein and accelerometer invais have

baon reuclved.

LSECBET'

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180031-3



Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180031-3

- {SECRET, -
i

A re=layout of the freouency generator package has been made, 7This
was done Lo provide better proteetion [rom siray magnetic fields for the

recorder CkTe

To follow up & suggestion bj that a voltagpe controllable 25X1

crystal oseillator might be supplied by a 25X1
telephone call was made Lo ‘ on Vebruary 2L, 1961, explaining our 25X1

Prequency=ienerator proulemn. le agpeed to send a letier sutlining thelr approaches
to this problem, including approximate costs and time they would require for each
approach sugrested, i

His euprestions in this order, veret

(1} Thoy could easily do ite

{(2) They would furnish oseillator ab say b me, and we

franslate it to 120 me 0y modulation.
(3) Yhey would furnish approximately 5 me oscillator and

we militiply output to 120 rc,

On Mareh 7, 1961 wes again conbacted and our problem was 25X1
raestated to a with similar reaction and identical resalis. This 25X1
was followed by a letter to } on April &, 1961, Wo reply has been 25X 1

received.
synchroni ger-Generator
Schemabic snd tane master for one of two printed circult boards has been
completed. Drawlngs for this board are now veln: checked,
nraftine is now working on the seewd printed circuit noard, Trafting

wark on this Loard is approximately LOE completed,
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Temperature tests have been performed on engineering models of both
printed eircuit boards over the range of #55°C to «fL°C, Performance seened to
be entirely satisfacitory and within the wnil specification.

5 breadbosrd nodel of the 13 re sscillator has besn received and checked,
The harmonic distortion was found Lo oe 10F instead of 13, This unit will be
relburned to the suopllier,

Long lead items on the synchronizer penerator have been ordered.

STALO ASSHRLY

undification drawings of the phass detector of the microwave oscillator

are nearing completion. layout of the receiver D' assembly was completed.

A VA0l klystron amplifier which is used on the KPA driver has been
received from Varian Associates. A8 measured in the laboratory the gain of this
tube was 29 o 30 db when the input 1s one nr more milliwatis, sven at supply

roliare redused to 800 volts. This shouls be asgle paine

HAVIGATIO TIEewI}N

Drift peed Undt

A breadboard of tue drift angle gear box on which a geared servo notor
pracision potentiometer and a synchro resolver are mounted has beon completed.
The precision potentiometer has been orderad and receivads

Doball and assembly drawings for tho sorvo amplifier and the goar box
are completed, However Bowmar Instrument Corporation has finally submitited a
drawing of a proposed servo moboregear boXepotentionetsr assembly which is more
compact than the unit designed herse. A decision Lo use sur owp design or that

of Dowmar is beiny evaluated,
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A shtep servo motorsgear boxenotentiometer assembly for velocity follow
has beer ordered from Sownal Tinstrwment Jorporation. Control reciilier switches
ko be used bo drive the step sarvo motor have besen ordered,

recelerometeor Unit

whis 55 a device which will detoet antenus acceleration in the direction
5F yadiation at nodulsting frequencies from Oei cps Lo suoat 5 CpSe

T+ was desirable to have the scceleromcier located on the antenna but
1 enviromment there is wuch Loo severe for sny known Seasol. [owever investipa-

Lion has Qisclosed that the accelerometer can pe located with the electronic gear

aret =hill provide the desired information, except for one part of the vibration
spectrom, LIn this area sccelavations exist which are hirher than tolerable and
wich do nol exist al the antenna S50 the oubont of tne sensor musl bw Trliverad

5 is belleved to Le a

1o elimnabe these spurious sipnals. AL the woment
detail design problem and nwot a Mndanental systen pronieme

A networkeswming amplifier into which the output of the drift spead
and accsloroneter units feod, is now being designed, The crossover betuuen
she units 19 Ol1 Cps.

4 PJele For an accelercmeter sensur, findel 1310, manulactured by

Tonner Scieatific Cempany is nearly co teted, inric has begun on the vreadpoards

sontaining the operational amplifier, modulator oubpul amplifier and power supplye
f ehemables and tentative parts lists of the sbave 3 units have been given to

draitinge

'SECRET)
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RECETVER

4 new twbe {5/4 5963) to replace First defective tube was recelved on
April b, 1961, It had a noise Tigure of 7.0 db according to tho nanafacturer (f.8.)
and our own measurements indicsted an 8 db figurs. The gain was moasired at
approximately 32 dbe uoth measurements indicate reasonable agreement with quoted
valves, As a further test the tube was cut off with a 2 usec pulse and oubput
sboerved on scope with setisfactory results. Yarther teste will be made to determine
the atbermation when tube is cul off.

4 socond tube (5/H 5922) with noise figure of 6.0 di received on April 10,
196} and by our megsurcaonts was found to have a noise fipure aeasuredent of 740 die

Layout of the IF applifier was cowpleted and detailed parts drawings

are beins made. The debugping and testing of the cuglneeriny design mpuel of this

1

nnit is 90% complete ancd no wmajor changes will oo necossary., A =1ipht redosign

Tl

a7 the inlerstape networks was necessary due to the larper stray eircuit capaclity
in the cireult layoub. The last I'ive stages »f the IF amplifier are now being
automatic rain eontrolled and will make unnecessary aubomatic gain control of the
video amplifier,

Phe electrical design and mechanical layout of the video awplifier is
complete. Distriuuted amplifier techmnigues arc used here, A breadboard four
gection stage was built and performed sabtisfactorily. The prototype nodel has
hoen constructed and alipmment and test.a- of this i8 now in progress. The
srisinal desipn which had the video amplifier automatic gaiun eontrolled has

veen changed and tae control voltare is now be ng applied to the IF amplifiers
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fhe cleetrical design and mechanical layoub of the pynchronous polxer
have been completed, Hesults of cxperimental invest pation of a breadboard
cirenit show satisfactory operation but indicate that some minor changes nay
e needed when the mixer is eombined with the vides elrcuits. Specifically,
more isolation ray be required vetween the local oscillator and mixer inpuh
and vore suppiession of the local sscillator signal in the mixer outpui rnay
be necessary, Uonstruction ol the prototype is complete as part oi the video
wplifier and testlns of this 18 now under waye

POVEL SUPPLY AND CL1OL

fhe control panel was released o drafting on Hareh 27, 1961 and
shiould be Finished by April 20, 1961, Uids will be sent oud to edpe lichied
panel manufacturers on April 17, 1961, ‘'lo probiems are expecied on illuminating
the pansl at this time.

The known inforwation on the power supply was released to drafiing
on Mareh 27, 1961, Wowever, the physical size of the :ubassenovlies are not
completely established as of this date, with the ressit that drafting is
snable to start work on the Tinal layout and drafting of the power supplye

The amblent temperature surrounding the power sapply subagsenblies
was chanped Trom the 70°7 4o 100°F, to 0°C to L9®C so thal temperalure caonditions
tnat could exist under some ground operating periods would nob require wnusual
coolineg reguiremcnts,

Draftine has completed and released all drawings except the wiring
diaprav. This will be completed on schedule,

the klvstron filament transformer was ship ed by Raytheon on April iz,

1961  [SECRET _
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surmae had a capacitor burn oubl in final testing of the 7.5 XV power
supply and is held up pending receipt of a replacement. Tests requived the PFU
to he changed from a 5 section te a 10 section network in order 4o meet the pulse
Tlatness spec, These tests indicdased the rise time specification can be neb.
Burmac ha® resched the point where the pulse is satisfactory using a load resistor
and capacitor to approximate the actual load., Hecause the actual nodulator and
klystron load should Le used to complete optimizing the network, arrangerents will
ve rade o test the netwrrk with the breadboard vodulator and a V2hB which is
available.

ROSONANT RING DUPLEZER

iirtron, by letter ol April 11 reported that becavse they are unavle 1o
meet specificatlions they are not in a position to quote nn additional models of
the resonant ring in cireular mode to 'estinghousec, Airtron now feeis the circular
node resonator is not feasible and have guoted, 25 an alternate solution, to build
a resonant ring in square waveguide, hopefully expecting 0.0k db/ft attenuation
which would provide a 15 to 20 power multiplication. 4o quote Airtron latier
®although this is somewhat below the des red value, it seems to be the opbimum
yalue that can be achieved at the precent state of the arv¥, Frice was quoted
at §6,000,00 cache

HYestinghouse has begun work on investipation of a filter type, standinge
wave resonsnt ving. This iype resonator will be tested some time in the week
ending i1/23/61. & compavison of the four ncthads of resonant ring desicn is
included at the end of thic reporie.

o date no gquoie has been reccived from Microwave Azssociates on the
dump switches., As prﬁviausly'mentioned,‘no oid was enbered by somarc, Uylvania,

or Donelan .

| £SECRET
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vide switeh firineg by ulbtraviolet

4 method of simultaneous waveg:
1irht from a volbare discharpe is being investirated. Preliminary resulis
look promising.

Westinchouse has shortened the S.,5.1, ring in Raltimore Lo apoy oXe
imately 12 nanpseconds and an altempt 1s beins rade Lo replate hyurids which
wers badly pittad, lo pitting occurs when sil verplating is rhodium flashed,

4 preliminary desiga for an aubmatlc peak power ronitor has beon
hroadboarded, and seons to be quite adequate Tor wonitoring lower 1imit of
acceptable neak power, Ona tunnel diode and o transistors are emploryed

in eironii,

Circular lectangulayr Souare Pilier
CrosgeSoction Crosse-Section Crosawsocthion Btanding “ave
Ting Rasonator Finp Resonator  Ting Fesonator  Pesonator
13~1k db pain 1011 éb pain 12=13 db gain Gain not vet determined, but
theoretical theoretical theoretical in its simplest form, should
yield approximately 10 db,
Sel Tmduplexing io selfeduplexing with one switche
Selfeduplexine with two switches.
2 switeh tube required 500 £ holdoff required in simplest
each to hold off 250 K¥ form, only one switch requirsd.
muat fire simultancously
Requires minimum of 5 Regquirves 1 iris, 1 3 db hybrid
couplers & hybrids if 500 YW holdoff tube is developed

2 3 db hybrids if 250 ¥ holdoff

i usetds
“horts very good due to Shorts

Lack of lonsitudinal lossy sharke loss
currentse
k alum, shoris, each 1 short, approx. h inches long;
aprrowe L inch long, can support could be a problen,
be used to temperalure
compensation
Problems
TEyg o Thgy launcher “aveguide RE breskdowm power mogl severe
conduetivity duge to standing wavasS.

iosses due to
Longitudinal evrrents

RP byeakdown ¥ain advantare realized when
used in simplest form leee
. SECRET,, spurious 500 K _sulteh, not self duplexm
_ _ R orthoronal ing. Requires two waveguide

mode possible circulators,
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SWITCH TUBES

frine the Tirst part of the peried, a tube consistin: af thin
walled waveruide with & class cepsule and pulsed magnetic lleld was
assembled and hested., 1t was demonstrated that a pulsed magnotic fleld
conld be used bo irirrer the plasnag within the capsule, TUor Llhese tests,
an incident power of &0 ¥ peak was used which resulted in plasma breakdown
times of 20 nse

tonhrol was not complete, however, Lo thal the trigrer pulse {the
nazpetic Tield) could net be positioned in a manner thab would delay the
breskdown time to a specified point within the r.f. pulse widthe Another
fault observed was that the field strength -as nob equal to that required for
eyelotron resonance, Consequently, other rarnetic nulsing technicues are being
anurhie

Another experiment was pericrmad with the same tube but minus the
pulsed wagnetic field, In place of a pulsed field, a datte Tield of 2300
gauss was used, The resulis of this test wore very interesting in that &
breakdown bime of 20 ns was observed and the broakdowm time could be delayed
to any point wilhin the r.f. pulse width werely by chang' ny the value of d.Ce
field strengbh. As the delay between the rise time of the r.T, pulse awd the
switened fall bime was increased, the breakdowa time increased from 20 ns %o
30 na.

A complete investigation of the swilehine oossible with a duo,
magnetic rield is be’nr made. In addition, work is conbinuins with pulsed

magnetic Tislds,
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ANTRILIA
KElectrical

Yaritication of all transitions and riters for nanifold #3 and #6
is complete, Testing of tho remaining pleces is conlinuing.

A 2L* model monifold has been fabricated and will be used with a
set of 2 sticks as soon as bthe stiek desipn g compleie, Twentyslour stick
#hlanks® have been Fabricated and are ready for the slots e be cub in order
1o shortea the lay betwscen design and test vorification of stick desipns.

The final load confi-uration has veen discussed with the suprested
supplier who has verified his design with the correct nounting. A& sample of
this lnad has Lewn shipped but not yet received,

Hechanical

The outline of the honeycomb vean was revised as a result of the
removal of the radome. The end use drawing has been released to the vaull and
an FAM released to the ‘ndel shope. TFormal guotes have been reg-ested by
‘pril 19, 1961, with dellvery to be Awpust 1, 1961,

The ond use manifold drawings have been released to the vanld and
an EAM released bo the Fodel shop. Feguested delivery dake is July 1Y, 1961.

The arrav mechanical desipn 1s complete with the excepltion of ihe
Ineetion of the slots., The end use drawing 111 ue staried when fole iniornge
tiop is available. Tensile tost speeimens of electroforsed nickel used in
the array have ieen sent Lo Jestinghouse Pesearch Labs for itensile tests at
550%F, Results arc exnected within one week,

Hemoval of the radome, reducing the thickness of the hopeyconh
and mevhbrgz one of the mounts necessitated a new computer run to assessthe
effact on the FF patterns, The results of this computer run indicate thatv the

changes have not ca:sed a deterioration of the patierns,

P
e?k&iﬁ??k;?r
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BECORDER (Copy-Figures not included)
toneral

During the month of March, we completed our ‘esipn study for
the film drive, Our study showed a reduction in the weipght of the drive
components would be achisved by the adoption of a 100 ¢ cle hysteresis
notor., Also, we have decided to use D.C.torgue motors on the film reel
spindle working in opposition to a drive or metering reller which will
pull the film from the reel,

On the electronic side, we received the Celco yoke and were
able to complete our work on the jumpscan, Work on the flashlamp 1llume
ination system was completed through the breadboard stare for the data
rrojection system,

far photosraphic work during the report perinsd was directed
at Tinding a suitable lubrieant that could be applied to the film in
the recorder before the film moves into contact with the fiber optiles,
“pme interestine resulis have been obtained,

& meeting of “estinghouse and Itek Laboratories technical
representatives was held at Itek on March 28th, A complete specifica-
{ion review was conducted and resulted in an agreement to initiate
certain specification changes for ihe purpose of better definition and
snderstanding of the scope of work,

iioth the Cathode Hay Tube and Fiber Optlic array deliveries
have been delayed twe to four weeks, This represents a serious problem

in gur attempt to meet an October lst delivery date for the first recorder.

. SECRET,,
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jiechanical

i3 a result of our 5readboard testing of the film drive systen,
we found that it would be desirable to change our approach to the method
of feeding film fyvom the suppdy reel, Our design now uses a drive roller
to meter the film from the reel, feeding ihe film inbo a free loop which
isolates the supply reel from the Tilm drive system in the exp;mure aros.
#irare 1 (Ttek 9134w00L2) shows the overall film drive sysiem.

The design layouts for this drive have Leen completed and
feieéé;d 4o draféing for detailing. The motors for these drives have
been ordered.

4s mentioned previously, the capstan drive motor is now a LOO
cyele hysteresis synchronous mobor. One advantage for the 400 cycle nmoter
over 1ts 60 ecycle counterpart is the reduction of weight {(approximately
33%) and a possible reduction in weight in the inverter wsed to convert
28 volt D.C. to 100 cycles (9=1/2 lbs, for the 60 eycle inverter), The
inereased speed of the LOO cycle motor (from 1200 RPM to 6000 RPM)
required a change in the speed reduction belteandepulley system which
drives the capstan, The design layout of the capstan drive system has
been completed and is now being detailed in draftinge.

The torgre motors are 28 volt D.C, motors coupled directly to
the £ilm reel shafts. The design layout of this part of the system has

also beon released to drafting for detailing,.

. SECRET
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As a part of our study o “ho Jala projoction systen, we Cofte
osletad boih the optical, clectrical and o a eertaln extont, the photo raphis
nreadooard tests durinc the report nericil, e lave now gtarted a layout
of the data inmut projection syutem. A batiery driven, 2L hour watch
nas becn ordeved from the iamilton atch Company for use in this display.

48 a result of susrestions offerred by Westinshouse at a meeting
at Itek on larch 28th, we are seekln: to improve the Cathode Ray Tuve
aounbing detalls, As onc result, we have chanped the method of wounting
she yoke Lo the suprorting frase. s oleage for fabrication of these
dabails is bolns held up until these chanfes are accopplishad,

s new study of the vibration and shock foolation pypodes Was
started when it becare apparent That vibration isolation to 1 or 2
eveles per second would uso approxinately 15% of the oversil allowable
seieht and also %ake consideravie yoduaes U proseni oRl 4o lsolabtion
doum bo B cyeles per seeond using standard vibration and shock mounts,
“he entire recorder will be supported on these to rake use o ihe availe
able sway spage, rather than atiempting to pount the Trage internalily
%o the suater skin of the recorder. This would severcly reatrict bhe
available sway Spatce

2% the mecting of Westin hiouse at itek on barch 28thy we were
inforved that the video arplifier to be supplied by -estinghouse will
ve apuroximately b x bk % 10 or 12 incies, Ii may be possivle Lo mount
this unit external to the recorder. A docision on this will be nade

a8 soon as informabtion is reoceived frmm ‘estin hoise as Lo Lhe exact

dippmsionse
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-1 ?-
Hlentronic

Vg received the yoke from tlielc‘ﬂ during the repori period and have
tented it with the trianpular scan @ith oo results. e still have Yo
tost Lhe linearity of the sean with &this yvoke, but hope Lo accomplish this
few we receive the CET. ‘e have eompleted the step scan circuit designg
4w technical details of this elrcuit are discussed in a technlcal renort
in dhe appendix of this roport.

‘ork was sharted on the dosgign of coils to adjust the UiY bean
sosition. € have constructed a breadboard wmit for testing purposes wikeh
nerforms satisfactorily. Drawincs ars now being prepared for submission
+o vemdors for austes on the fabrication of he final unit,

Tfechnical
details avre dischssed

fapther in the appenlixe

‘¢ have tested a Clairex CL (02 photoconductive cell as a possible
seons Lo monibor the lirht of the (BT, This cell has asple sensitividy

for the tasks however, its terperature characleristics ray cause somg

A3 fPiculiye

Maal packarine desipn for Lhe electronic packana i

the last weok of the report period.

tZE LOUBR GuYLng

This verk will keen pace with the
soehanical desirn of the overall recorder,

Meupre 2 shows a clock diagramn
aof the olectronde syateam,

Photographic

Thrine the month we started a study of pethods of providing lurie
cation for the Tilm as it passes over thwe Tiver optle array. Une method
weine eonsidered is a thin coat of Tefllon applied to the fiber oplicsg
howover, thore is some doubt as o how well tids esating will wear. Another

‘

Bl
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